Down regulation of p53 with HPV E6 delays and modifies cell death in oxidant response of human diploid fibroblasts: an apoptosis-like cell death associated with mitosis.
The tumor suppressor p53 protein is known to play a critical role in apoptosis. In normal human diploid fibroblasts (HDFs), expression of the human papillomaviral (HPV) E6 gene results in a reduction of p53 protein and an inhibition of oxidant induced apoptosis within 24 h. In comparison, expression of the HPV E7 gene causes down-regulation of Rb protein without inhibiting apoptosis. Here we determine whether HDFs expressing E6 undergo cell death with a delayed time course following H2O2 exposure. Appearances of caspase-3 activity, cell detachment, trypan blue uptake and aberrant nuclei were all delayed in E6 cells compared to wild type (wt) or E7 cells. A mutant E6 gene that failed to reduce p53 could not delay cell death. Morphological examination revealed nuclear condensation in dying wt or E7 cells but nuclear fragmentation in E6 cells. Flow cytometry analysis indicated an S phase distribution of dying wt or E7 cells but a G2/M phase distribution of dying E6 cells. An elevation of cyclin B was observed in dying E6 cells but not in apoptotic E7 cells. Dying E6 cells also had elevated levels of cdc-2 protein and histone kinase activity, suggesting that the cells died at mitosis. Electron microscopy studies showed that E6 cells may die at prophase or prometaphase. Overexpression of bcl-2 resulted in an inhibition of both caspase-3 and death of E7 or E6 cells. Inactivating caspases with zVAD-fmk also reduced the death rate of E7 and E6 cells. Our data indicate that expression of HPV E6 causes a delay and morphological modification of cell death induced by oxidants. E6 cells die at mitosis, which can be inhibited by bcl-2 overexpression or caspase inhibition.